We studied developmental changes in infant positive affect from 6 to 12 months of age, a time marked by increasing use of positive vocalizations, laughter, and social smiles. We estimated the magnitude of genetic and environmental influences on observed and parent reported infant positive affect across development. Participants were drawn from a longitudinal twin study of infancy and toddlerhood (N ϭ 536 twin pairs). Mothers and fathers reported on infant temperament and infants were videotaped during 2 observational tasks assessing positive affect. Parents also reported on their own affect and emotional expression within the family. Biometric models examined genetic and environmental influences that contribute to the developmental continuity of positive affect. Infant positive affect was associated with increased parent positive affect and family expressions of positive affect although not with family expressions of negative affect. In addition, the shared environment accounted for a large portion of variation in infant positive affect and continuity over time. These findings highlight the importance of the family environment in relation to infant positive emotional development.
J. B. Watson, the founder of behaviorism, viewed infant positivity as a sign of one of the innate emotions (love; Watson, 1930) . Throughout the 20th century, psychologists of many theoretical persuasions occasionally considered early positive affect, yet not until the 1970s did the field gain more coherence when investigators charted the ontogeny of early smiling and laughter and provided accounts of their development (e.g., Emde, Gaensbauer, & Harmon, 1976; Sroufe & Wunsch, 1972) . Though infants begin to smile reflexively in response to stimuli around three weeks of age, the first emotionally responsive social smile is not apparent until closer to two months of age; laughter follows around four months and more social laughter by 12 months of age (Sroufe & Waters, 1976) . In fact, children higher in positive affect have more secure parent-child relationships, stronger peer relationships and prosocial behaviors, and better physiological regulation of emotions (Ramsey & Gentzler, 2015) . Despite important outcomes associated with positivity, the magnitude of interest in smiling and positivity has paled in comparison with infant perception, cognition, and negative affect. It is only more recently that the study of well-being has emerged (e.g., Fredrickson, 2001 ) with some representation from developmentalists studying infant positive affect (Bridgett et al., 2009; Planalp & Braungart-Rieker, 2015; Volbrecht, Lemery-Chalfant, Aksan, Zahn-Waxler, & Goldsmith, 2007) .
Temperament includes biologically based individual differences in how infants express emotions in response to various stimuli. Emotions reflect an infant's momentary state of feeling, whereas temperament reflects the underlying tendency to respond to emotion eliciting events in a particular way (Goldsmith et al., 1987) . Temperamental and affective positivity can include such behaviors as pleasure, heightened activity level, positive anticipation or approach, and vocal affectivity (Putnam, Ellis, & Rothbart, 2001 ).
Parenting and Positive Affect in Infancy
As infants learn to communicate with others they use laughter and positive vocalizations to express moods and influence others. Early in infancy, infants respond to caregivers' smiles and vocalizations with a social smile, generally thought to be a response to positive social stimuli. Between 4 and 12 months of age, infants also learn reciprocity in positive emotion; in addition to responding to caregivers' positivity, they are able to elicit smiles from caregivers themselves. Thus, infancy may be a particularly salient time in which to examine how parent and family factors contribute to expressions of positive affect.
The relation between infant behaviors and parenting is bidirectional in nature. For example, mothers engaged in more caregiving behaviors with infants rated higher in positivity (Planalp, Braungart-Rieker, Lickenbrock, & Zentall, 2013) , indicating that infant emotionality affects parenting behaviors. On the other hand, infants developed higher levels of smiling and laughter faster when mothers were higher on positive emotionality, and they increased at a slower rate when mothers had higher parenting stress (Bridgett, Laake, Gartstein, & Dorn, 2013) . This intimates that parenting affects the development of positive affect from 4 to 12 months of age. Alternatively, parent affect may also have a more indirect relation to infant positivity, such that mothers and fathers higher in positive affect engage in more warm, supportive, and responsive parenting behaviors (Adam, Gunnar, & Tanaka, 2004) , which in turn impacts infant development. Thus, infants may elicit higher quality parenting when higher in positive affect, or positive parenting may lead to higher positivity in infants.
We incorporate two measures of parent behavior: (a) mothers' and fathers' self-reported experience of positive or negative affect, and (b) parents' view on affective expressions within the family. By relating parent affect and the family environment to infant positive affect, we hope to learn more about the processes underlying the development of infant positivity.
Genetics of Positive Affect in Infancy
Twin studies using biometric models can detect genetic and environmental effects by analyzing the proportion of variance in emotion that is shared between identical twins compared to nonidentical, or fraternal twin pairs. In temperament research, twin studies can be particularly informative regarding the biological basis for behavioral traits (Saudino, 2005 ). Yet even if biometric models suggest environmental effects, few studies examine the possible mechanisms through which the environment may impact temperament in young children. Of interest in our study is the possibility that parenting, as an environmental factor, may relate to the development of positive affect during infancy.
Both genetic and shared environmental factors influence positive affect in infancy (Braungart, Plomin, DeFries, & Fulker, 1992; Goldsmith, Lemery, Buss, & Campos, 1999 ). Goldsmith and colleagues examined genetic underpinnings of temperament in 6-to 16-month-old infants and 17-to 36-month-old children (Goldsmith, Buss, & Lemery, 1997) . In the younger infants, the best-fitting biometric model indicated that parent reported smiling and laughter from the Infant Behavior Questionnaire (Rothbart, 1981) was explained by both genetic and environmental effects. Specifically, genetic effects accounted for 43% of the variance in positivity, whereas shared and unique environment effects contributed 30% and 27% of the variation, respectively. Conversely, no shared environmental effect contributed to the variation in negative dimensions of infant temperament . In the older infants and toddlers (Goldsmith et al., 1997) , the shared environment accounted for 66% of the variance in parent reported infant pleasure on the Toddler Behavior Assessment Questionnaire. In sum, positive dimensions of temperament have larger shared environmental influences than negative dimensions, although this varies by measurement and age.
Rationale and Hypotheses
Despite evidence indicating that positive affect relates to other positive behaviors throughout the life span (i.e., infant-parent attachment, prosocial behaviors, and well-being; Ramsey & Gentzler, 2015) , parent and family affective correlates of infant positivity remains sparsely investigated. Infancy is a particularly salient time for examining how parenting and environmental factors relate to emotional development. During this time, infants are developing an internal working model of the world (Bowlby, 1969) and learning to regulate emotions independently and effectively (Kopp, 1982) . Thus, we anticipate that infant positive affect will be related to parenting behaviors, specifically mother and father reported affect and emotional expressions within the family.
We also incorporated a multimethod approach to assessing infant positive affect by using mother, father, and observed laboratory behaviors. Often, measures of parent and observed positive affect in infancy are unrelated (Gartstein & Marmion, 2008) , or show modest (rs Ͻ .30) relations (Stifter, Willoughby, & ToweGoodman, 2008) . Parents report on infant behaviors across several contexts and days, whereas laboratory measures reflect only one context during a short period. By incorporating both observed and parent reports of temperament, we hope to gain a clearer picture of the development of positive affect across infancy.
We also fit longitudinal biometric models to determine relative genetic and environmental contributions to infant positive affect at 6 and 12 months of age (Plomin, DeFries, McClearn, & McGuffin, 2008) . Parent reports of infant positivity yield shared environmental contributions, though little research has included observed measures of infant temperament. Similar to previous research, we hypothesized that positive affect would have a strong shared environmental component (Goldsmith et al., 1997) , though contributions of six month genetic and environmental effects across development were more exploratory.
Method Participants
We used data from a longitudinal study of twins examining the genetic and environmental underpinnings of temperament through early childhood. Families were recruited using multiple methods, including state birth records, newspaper birth announcements, TV advertising, and flyers in doctors' offices. Laboratory assessments occurred when twins were ages 6 and 12 months of age. At each time point, parents also completed measures assessing infant temperament and the family environment.
Participants included 536 twin pairs with measures of positive affect in infancy. Demographic measures indicate that 92.7% of infants were Caucasian (3.2% Hispanic), 3.6% of infants were African American, and 1.7% were Asian American. For parents, 75.2% of mothers and 76.9% of fathers had completed college, whereas 27.2% and 27.4% of mothers and fathers, respectively, had completed some posthigh school education, and 14.8% and 20.6% had completed high school only. Mothers had a mean age of 32 years (M ϭ 31.86, SD ϭ 4.80), and fathers averaged 34 years This document is copyrighted by the American Psychological Association or one of its allied publishers.
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of age (M ϭ 33.67, SD ϭ 5.69), with median family income just above $50,000. We determined twin zygosity using parent report, observer ratings, and the genotyping of ambiguous cases. Parents completed the Zygosity Questionnaire for Young Twins (Goldsmith, 1991) , which assesses twin zygosity with greater than 95% agreement with genotyping (Forget-Dubois et al., 2003; Price et al., 2000) . For 36 pairs of infants, zygosity was uncertain after parent report and research review of photographs and laboratory observations. Therefore, these cases were genotyped to determine zygosity.
The full sample comprised approximately 34% monozygotic twins (MZ; N ϭ 180 pairs; 96 female), 36% same sex dizygotic twins (SSDZ; N ϭ 194 pairs; 97 female) and 29% opposite sex dizygotic twins (OSDZ; N ϭ 157 pairs). Zygosity was unavailable for 5 pairs of twins who were therefore excluded from quantitative genetic analyses comparing MZ twins with SSDZ and OSDZ twin pairs (N ϭ 531 pairs).
Recruitment was ongoing throughout the course of the study, which resulted in varying sample sizes and missing data at each time point. We have data from 317 families at the 6-month assessment and 493 families at the 12-month assessment. Of the 536 total families who participated at either 6 or 12 months, we have complete data for 276 families. Analysis of missing data patterns incorporating all available data indicated that data were missing completely at random, Little's MCAR Test:
2 (2197) ϭ 2279.89, p ϭ .11. Because analyses utilized a structural equation modeling approach with maximum likelihood estimation to account for missing data (Enders, 2010) , further analyses used all available data. This study was conducted in accordance with the ethical standards of the American Psychological Association (APA).
Measures
Observed infant positive affect. We assessed infants' levels of positive affect at 6 and 12 months of age using Puppets and Peekaboo tasks from the Laboratory Temperament Assessment Battery (Lab-TAB; Goldsmith & Rothbart, 1999) . These tasks measured infants' positive response to social stimulation. Cotwins were tested and coded separately. A master coder trained all coders until reliability was obtained and double coded at least 10% of the cases to address coder drift. Puppets. For this task, the experimenter wears two hand puppets and uses them to engage the infant in game playing. The experimenter uses voices for each of the puppets and talks to the infant, tickles the infant, and then allows the infant to play with the puppets over the course of 90 seconds. The episode is divided into 5-s coding trials and several variables are scored based on infant behaviors with or toward the puppets: smiling, laughter, positive vocalizations and positive motor acts. We calculated kappas to assess scorer agreement for each variable in the Puppets episode: ϭ .80 for smiling; ϭ .81 for laughter; ϭ .88 for positive vocalizations; and ϭ .89 for positive motor acts.
Peekaboo. For the Peekaboo task, mothers engage the infant in a game of peekaboo by standing behind a screen. Over the course of six trials, the experimenter prompts the child with "Where's Mommy? Where did she go?" and then opens one of four doors in a wooden screen. For the first three trials as well as the last trial the mother is behind the screen and says "Peek-ABoo!" For trials four and five, the mother is not behind the screen and the experimenter says "Oops, not there." In each of these six trials, we scored smiling, laughter, positive vocalizations and positive motor acts. Similar to the Puppets episode, we calculated kappas for each variable scored: ϭ .92 for smiling; ϭ .84 for laughter; ϭ .84 for positive vocalizations; ϭ .85 for positive motor acts.
Data reduction for observed infant positive affect. Consistent with procedures outlined in the Lab-TAB manual (Goldsmith & Rothbart, 1999 ) and based on a scoring system reported by Gagne, Van Hulle, Aksan, Essex, and Goldsmith (2011), we converted mean and peak levels of each behavior to z-scores and then combined them to form an overall positive affect composite. For both tasks, scores for each trial were averaged across code (i.e., the joy codes for each trial within an episode were averaged for puppets and for peekaboo). For Puppets, average reliability was ␣ ϭ .82 at 6 months, and ␣ ϭ .86 at 12 months. The overall reliability of the Peekaboo composite at 6 months was ␣ ϭ .81, and at 12 months was ␣ ϭ .82. The composite scores for Peekaboo and Puppets were correlated (r ϭ .28, p Ͻ .0001 at 6 months and r ϭ .30, p Ͻ .0001 at 12 months). As we wished to estimate an infant's trait positivity rather than discrete responses to unique stimuli, we used the average of Puppets and Peekaboo scores as an overall observed infant positive affect composite at each age. For biometric models, we combined created a latent variable using Puppets and Peekaboo scores as indicators of observed positive affect.
Parent-reported infant positive affect. The Smiling and Laughter scale of the Infant Behavior Questionnaire (IBQ; Rothbart, 1981) indexed infant positive affect at 6 and 12 months. Mothers and fathers independently rated infant behavior on a seven-point Likert scale, ranging from never to always, across 15 questions, with sample items such as "When being dressed or undressed during the last week, how often did the baby smile or laugh?" and "How often during the last week did the baby laugh aloud in play." Reliability for mother reports was ␣ ϭ .80 and .81 at 6 and 12 months, respectively. For fathers, reliabilities were ␣ ϭ .84 and .82 at 6 months and 12 months. Correlations between mother and father reports were moderate, yet significant (r ϭ .31, p Ͻ .0001 at 6 months and r ϭ .35, p Ͻ .0001 at 12 months). Similar to the two tasks observed in the laboratory, we wished to measure an infant's underlying positive temperament, so we averaged across parents to create an overall reported infant positive affect composite at each age. For biometric models, we included mother and father report as indices of a latent factor representing parent reported positivity.
Parent positive and negative affect. We assessed parent emotionality of using the Positive and Negative Affect Scales (PANAS; Watson, Clark, & Tellegen, 1988) . The PANAS is a 20-item measure that assesses the frequency of emotion expression in the past few weeks. Sample items include, "How often in the last few weeks have you felt . . . distressed, excited, upset, ashamed, alert?" and responses range from 1 (very slightly or not at all) to 5 (extremely). We averaged the items to form mother and father positive and negative affect composites. The positive affect composite contains the following emotions: interested, excited, strong, enthusiastic, proud, alert, inspired, determined, attentive, and active. The negative affect composite contains the following emotions: distressed, upset, guilty, scared, hostile, irritable, This document is copyrighted by the American Psychological Association or one of its allied publishers.
ashamed, nervous, jittery, and afraid. Average reliability for mothers for the PANAS across occasions was ␣ ϭ .87 for positive affect and ␣ ϭ .87 for negative affect. For fathers, average reliability across occasions was ␣ ϭ .87 for positive affect and ␣ ϭ .86 for negative affect. Family environment. The emotional environment in the home was measured using the Family Expressiveness Questionnaire (FEQ; Halberstadt, 1986) . The FEQ consists of 40 items that involve general emotional expression within the family; the expression is not necessarily directed toward the infant. Mothers rate how often each item occurs within the family on a 9-point scale ranging from not at all frequently to very frequently. Items reflecting positivity within the family (N ϭ 20) include "praising someone for good work" and "expressing excitement at future plans." Items reflecting negativity within the family (N ϭ 20) include "showing contempt for another's actions" or "expressing anger at someone else's carelessness." Cronbach's alphas for the positive dimension at 6 and 12 months were .92 and .88, respectively. Reliability for the negative dimension was .84 at both 6 and 12 months.
Methodological Approach
To test the associations between family environment, parent affect and infant positive affect, we used linear mixed effects models (SAS PROC MIXED). Family, and in particular twin data, is inherently correlated. This violates a basic assumption underlying all data analysis that observations are independent (Kenny, Kashy, & Cook, 2006) . Thus, mixed effects models take into account the nested structure of twins within families. Families were grouped with randomly assigned twin order (i.e., A or B) indicating repeated measurements. We used maximum likelihood estimation in all analyses to take full advantage of all available data (Enders, 2010) .
We then examined intraclass correlations (ICCs) as measures of MZ and DZ cotwin similiarity. MZ twins share 100% of their genomic DNA whereas DZ twins share approximately 50%. Genetic or shared environment effects are implicated if MZ cotwins are more alike than DZ cotwins, and common environmental factors are implicated to the extent that MZ cotwin ICCs are less than twice as strong as DZ cotwin ICCs. The extent to which MZ cotwins differ (MZ ICCs Ͻ1.0) implicates the nonshared environment and measurement error.
Finally, by modeling differences and similarities between variance components of MZ and DZ twin behavioral data, we estimated genetic and environmental influences. We used an extension of the Cholesky decomposition (Van Hulle, Lahey, & Rathouz, 2013) to assess genetic and environmental influences on continuity and residual variation of infant behavior across the two ages. This model uses observed twin variance and covariance parameters to estimate latent scores accounting for additive genetic (A), common or shared environment (C) and unique or nonshared environment (E) effects. Using MPlus v. 7.0 (Muthén & Muthén, 2012) , we constructed two structural equation models examining effects of additive genetic, shared environmental and nonshared environmental effects contributing to parent reported and observed infant positive affect; see Figure 1 . The bivariate Cholesky twin model allows the A, C, and E effects of one phenotypic variable to also influence the second phenotypic variable. As Figure 1 shows, 6-month positivity is influenced by A1, C1, and E1, with a 11 representing the pathway for the effect of A 1 on positive affect at 6 months, c 11 represents the pathway for the effect of C 1 on positive affect at 6 months and e 11 represents the pathway for the effect of E 1 on positive affect at 6 months. Shared covariance effects (a 21 , c 21 and e 21 ) indicate the contributions of A1, C1, and E1 to continuity of infant positive affect from 6 to 12 months. The residual variance at age 12 months (variance not accounted for by 6-month A, C, and E factors) is also decomposed into age 12-month specific factors, with estimates labeled a 22 , c 22 , and e 22 .
Results
We present results in three sections. First, we discuss data reduction and descriptive statistics for the sample. Second, we relate infant positive affect to parent affect and the family wide emotional environment. Finally, we use a longitudinal Cholesky decomposition to estimate genetic and environmental effects on observed and parent reported infant positive affect.
Longitudinal Correlations, Gender Differences, and Change Over Time
Descriptive statistics and correlations for overall infant positive affect and parenting are presented in Table 1 . All measures showed significant longitudinal stability between 6 and 12 months. Longitudinal correlations for 6-and 12-month infant positive affect were r ϭ .61 (p Ͻ .0001) for mother reported IBQ Smiling and Laughter and r ϭ .47 (p Ͻ .0001) for father report. Longitudinal correlations for Peekaboo and Puppets positive affect were r ϭ .17 (p Ͻ .0001) and r ϭ .10 (p Ͻ .05), respectively. Longitudinal correlations for parent affect (PANAS) and family expressiveness (FEQ) at 6 and 12 months ranged from r ϭ .58, p Ͻ .01 to r ϭ .88, p Ͻ .01.
Boys and girls did not differ in parent reported positive affect or the Puppets task of the Lab-TAB. For the Peekaboo task, however, boys exhibited more positive affect than girls at 6 months, t(532) ϭ Ϫ2.75, p Ͻ .01 and at 12 months, t(563) ϭ Ϫ2.10, p Ͻ .05. These differences did not maintain when the two episodes were combined into an overall positive affect score.
We tested within person differences in positive affect at 6 and 12 months with paired sample t tests. By doing so, we can compare the rank order stability of affective expression within an individual This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
across age. Parents reported more expressions of infant positive affect at 12 months than 6 months, t(387) ϭ Ϫ8.35, p Ͻ .01. However, observed infant positive affect did not differ across the two ages.
Positive Affect and Family Factors
Mother and father reports of their own affect were modestly correlated, and mother self-reported affect correlated with mother reports of family expressiveness (see Table 1 ). Parent positive affect was positively correlated to parent ratings of infant positive affect at both 6 and 12 months (see Table 1 ). Infants were also rated higher in positive affect when mothers reported higher levels of positive family expressiveness. Observed infant positive affect was unrelated to parent self-reported affect and mother reports of family expressiveness at 6 months (see Table 1 ). By 12 months, however, observed infant positive affect was positively correlated with mother self-reported positive affect as well as mother reported positive family expressiveness. It is interesting to note that parent negative affect and family expressions of negative affect were not related to any measure of infant positive affect, which suggests some specificity to the positive affect findings. Table 2 shows ICCs indexing MZ and DZ intrapair similarity. Correlations that are greater for MZ than DZ twins indicate genetic influences and correlations that are similar for MZ and DZ twins indicate less genetic influence and more shared environmental contributions to phenotypic similarity. We calculated ICCs for MZ and DZ twins overall as well as grouping by gender. Though the MZ correlations were in general higher than the DZ correlations (except for observed affect at 6 months of age), they were less than twice as large as the DZ correlations indicating shared environmental effects for positive affect.
Bivariate Genetic Models of Positive Affect
To examine genetic and environmental influences on infant positivity, we fit two genetic models to our data: one for parent reported and another for observed infant positive affect. We first fit a full bivariate Cholesky decomposition (ACE model) testing all pathways and compared subsequent nested models (CE, AE, E) to determine the best-fitting model for the data. Fit statistics indicate that the best-fitting model was the CE model (see Table 3 ) for both parent reported and observed infant positive affect. Table 3 includes fit statistics and standardized estimates for genetic, shared, and nonshared environmental influences. The squared value of the estimate (r 2 ) is the amount of variance accounted for by the pathway.
For parent reported positive affect (Table 3 and Figure 2a ), the best-fitting CE model indicated that shared environmental effects were present at 6 and 12 months. Significant covariance between 6 and 12 months indicated that 6-month positive affect contributed to the continuity in positivity from 6 to 12 months. The shared environment accounted for 94% of the variance in positive affect at 6 months and 92% of the variance in positive affect at 12 months, with carry-over effects from 6 to 12 months accounting for approximately half of this influence. Though there were nonshared environmental effects on continuity, these effects were not significant. The environmental correlations for parent reported positive affect were r c ϭ .50 and r e ϭ 1.0 for shared and nonshared environment, respectively.
For observed positive affect (Table 3 and Figure 2b ), the bestfitting CE model indicated that shared environment effects accounted for a large proportion of the variance in positive affect at 6 and the residual variance at 12 months. Shared environmental factors also contributed to the continuity in positive affect. For observed positive affect, nonshared environmental effects ac- This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
counted for 17% of the variance in 6-month positive affect. The environmental correlations for observed positive affect were r c ϭ .15 and r e ϭ .39 for shared and nonshared environment, respectively.
Discussion
Positive affect, though a relatively understudied domain, is related to several positive outcomes throughout the life span (Ramsey & Gentzler, 2015) . We assessed positive affect longitudinally during infancy and related it to parent affect and the family environment as well as estimated genetic and environmental contributions to better understand how positivity develops. Contrary to the majority of human personality traits which show minimal effects of the shared environment in twin studies (Saudino, 2005) , shared environmental effects were salient for infant positivity in our study. Although we examined parent reported and observed infant temperament separately, the best-fitting model for each included only shared and nonshared environmental effects. In other words, genetic influences on infant positive affect could be discounted across methodologies.
Positive Affect in Infancy
Infants begin to exhibit positive affect at a very early age (Sroufe & Waters, 1976) . In our study, positive affect increased from 6 to 12 months, whereas individual differences were fairly stable from six to 12 months. Infants can exhibit positive affect as both a response to positive stimulation and also to make bids for caregivers' attention and elicit responsive and sensitive caregiving (Adam et al., 2004; Planalp et al., 2013) . Our results indicated that positive affect at 12 months, but not at six months, was related to parent affect and positive family environment. This patternespecially the developing association of infant with parent affect- Note. The best-fitting model appears in bold with 95% confidence intervals (CI). A ϭ additive genetic effects; C ϭ common, or shared environmental effects; E ϭ nonshared environmental effects; BIC ϭ Bayesian information criteria. This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
may indicate that infants learn over time to effectively engage with caregivers and provoke positive responses, or that infants learn affective expression from their caregiver's positive behaviors (Ramsey & Gentzler, 2015) . Of note, however, our measures of infant affect assessed discrete expressions of happiness and joy (e.g., smiling intensity, positive vocalizations), whereas the PANAS reflects parent reported approach oriented affect and not specific indicators of positive affect (i.e., smiling, laughing). Thus, we are not able to infer that infants directly mimic expressions of positive affect within the family. Nonetheless, the pattern of developing associations between infant and parent positive affect provides some support for a theory of emotion in which positive affect is, at least in part, learned from environmental cues at a very early age. Alternatively, infants' emerging positive affect may impact parents' own emotions, indicating a bidirectional relation between infant and parent emotional development. In our analyses, however, we do not eliminate the possibility that parents' expressiveness shares genetic origins with infant positive affect (i.e., passive gene-environment correlation) or that infant measures and mother reports of positive affect and positive family expressiveness are associated via genetic mediation (i.e., evocative gene-environment correlation). Furthermore, the infant's positivity probably contributes to the parents' reports of emotional expression within the family. Nevertheless, we provide some of the first evidence suggesting that infant positive affect, which has strong shared environmental underpinnings, is associated with ostensibly experiential family measures.
Previous research suggests that girls exhibit more positive affect than boys, but boys may be more exuberant and active in their expressions of positivity (Else-Quest, Hyde, Goldsmith, & Van Hulle, 2006) . Although we noted gender differences in the Peekaboo episode of the Lab-TAB, neither the Puppets episode nor the parent report of positive affect showed gender differences. The gender difference in Peekaboo may derive from the episode's surprise component that can elicit startle or from the activity/ approach that often accompanies infant responses. Approach based positivity is more active and exuberant (Fox, Henderson, Rubin, Calkins, & Schmidt, 2001; He et al., 2013) , whereas nonapproach based positivity is more akin to contentment and includes mild smiling and calm satisfaction (Pfeifer, Goldsmith, Davidson, & Rickman 2002) . We were interested in positivity as a broad temperament disposition so did not further pursue this difference. However, future studies might profitably focus on differentiating approach and nonapproach based positive affect as a way to probe gender differences.
Parent reports and observed assessment of positive affect were modestly, but not strongly, related (rs Ͻ .25), as other temperament research with infants and toddlers indicates Gartstein & Marmion, 2008; Stifter et al., 2008) . Laboratory tasks assessing positive temperament may tap into state-like aspects of an infant's positive behavior. Laboratory tasks are designed to mimic everyday situations but the novel laboratory setting may dampen a happy infant's typical positivity. In contrast, parent reported positive affect was assessed by asking about an infant's typical style of responding. Thus, parent report may tap into trait-like positive affect to a greater degree than laboratory tasks. Nevertheless, we did observe phenotypic longitudinal stability between six and 12 months with the observed measures, indicating that (a) our measurements were fairly reliable and consistent, and (b) parent reports and laboratory-based measures of positive affect both reflect some stable features of infant positivity.
Genetic and Environmental Influences on Infant Positive Affect
Few studies have examined the relative contributions of genetic and environmental effects on the stability and continuity of positive affect. Though some previous research with parent-report measures (Goldsmith et al., 1997 has used biometric models to assess early childhood positivity, we incorporated longitudinal models of positive affect across early infancy. Our results indicate that shared environmental factors substantially influence infant positive affect, both at six and 12 months and across early development.
That there was some evidence for cross-age shared covariance for both parent reported and observed infant affect was unsurprising. Temperament is relatively stable across time (Rothbart & Bates, 2006) , thus phenotypic measures of infant temperament tend to show longitudinal stability (Saudino, 2005) . Our longitudinal biometric models indicated that environmental variance at six months contributed to the continuity of infant positivity six months later, but there was additional variance accounted for by 12-month shared environment effects. As Goldsmith explained in a seminal paper discussing how temperament might develop, This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
"emotional expressions become better coordinated with feeling states during infancy," (Goldsmith et al., 1987, pp. 517 ). Therefore, even though temperament, or in our case positive affect, is a relatively stable trait, it also develops throughout infancy. Relations between the parent reported and observed measures in our study were modest yet patterns of genetic and environmental contributions were similar. In each case, the best-fitting model to our data was one which dropped genetic contributions to infant positivity. Although parent reports assess an infant's typical affective style and observed measures assess discrete expressions of affect, they both reflect the same underlying trait positivity. Still, parent reports and observed measures of infant behaviors differed somewhat in their biometric architecture. It is possible that parents report not only on individual differences in infant behaviors, but these reports are confounded by individual differences in parents' bias to portray their infants in a more positive light (Bates, 1980; Rothbart & Goldsmith, 1985) . This would mimic shared environmental effects in our analyses.
Moreover, parents might compare their two infant's behaviors in ways that accentuate differences (contrast effects) or minimize differences (assimilation effects); in either case, accurate reporting of positive behavior would be compromised. Such effects are minimized by using detailed questionnaires that ask parents specific questions, rather than asking them to generally report on their infants' affect that could facilitate bias (Saudino, 2005) . In the laboratory observations of positive affect, coders were (a) unaware of the cotwin's behavior while scoring the episodes and (b) trained to code very specific behaviors. These two circumstances eliminate confounds relating to the cotwin's behavior or personal experiences, also allowing for a less biased measure of each infant's positive affect. Nonetheless, the effect of environmental, and not genetic, contributions to an infant's developing positive affect were clear.
Limitations and Conclusions
This study was not without limitations. Although the total sample size was substantial (536 twin pairs), rolling recruitment resulted in lower sample sizes for mothers, fathers, and infants at the younger ages. Second, although the sample reflected the demographics of the state where data were collected, the sample consisted mostly of middle class Caucasian families; thus, generalizability is limited. Parent self-reports of affect and family expressiveness were also highly correlated. This was expected as both measures assess levels of affect expressed in the home and were reported on by parents living in the same home, but the strong correlation suggests the possibility of shared method variance. Future studies would benefit from incorporating multiple methods of assessing parent and infant emotion as well as family climate.
Utilizing a longitudinal model, we studied the continuity of positive affect during a developmental period when emotions are emerging. We also examined genetic and environmental contributions to infant positivity and offered insight into possible mechanisms through which infant positive affect develops by including measures of parent and family emotional expression. Our findings highlight the shared environment as a key factor in the development of positive affect and extend the literature on positive affect in infancy. Scant previous research has focused on this aspect of emotional development, instead focusing on negative affect and outcomes (Putnam, 2012) , despite positive affect relating to several key developmental outcomes. By having a clearer picture of how positive affect develops, we may enhance our understanding of well-being and positivity across the life span.
